Prostaglandin E receptors in bovine adrenal medulla are coupled to adenylate cyclase via Gi and to phosphoinositide metabolism in a pertussis toxin-insensitive manner.
Prostaglandin E (PGE) receptor is coupled to a pertussis toxin-insensitive GTP-binding protein in bovine adrenal medulla, but PGE receptor partially purified from bovine adrenal medulla was functionally reconstituted with Gi into phospholipid vesicles (Negishi, M., Ito, S., Yokohama, H., Hayashi, H., Katada, T., Ui, M., and Hayaishi, O. (1988) J. Biol. Chem. 263, 6893-6900). We demonstrate here that PGE2 inhibited forskolin-induced accumulation of cAMP in cultured bovine chromaffin cells. In plasma membranes prepared from bovine adrenal medulla, PGE2 inhibited forskolin-stimulated adenylate cyclase activity in a GTP-dependent manner. This inhibitory action of PGE2 was abolished by treatment of the membrane with pertussis toxin. Reconstitution of the membranes ADP-ribosylated by pertussis toxin with Gi purified from bovine brain restored the potency of PGE2 to inhibit the adenylate cyclase activity. Inhibition of forskolin-induced cAMP accumulation by PGE2 was also abolished by exposure to the toxin in the cells, indicating that PGE receptors are coupled to Gi. In contrast, PGE2 stimulated the formation of inositol phosphates in chromaffin cells, but this effect was not affected by treatment of the cells with pertussis toxin, suggesting that the PGE receptors are coupled to phosphoinositide metabolism via a pertussis toxin-insensitive G-protein. Both the inhibitory action of cAMP accumulation and stimulation of phosphoinositide metabolism were specific for PGE1 and PGE2, and the Scatchard plot analysis of PGE2 binding to the membrane showed a single high-affinity binding site (Kd = 2 nM). In bovine adrenal chromaffin cells PGE2 enhanced catecholamine release in the presence of ouabain by stimulation of phosphoinositide metabolism (Yokohama, H., Tanaka, T., Ito, S., Negishi, M., Hayashi, H., and Hayaishi, O. (1988) J. Biol. Chem. 263, 1119-1122). We further examined the modulation of catecholamine release by PGE2 through its inhibitory coupling to the adenylate cyclase system. Prior exposure of chromaffin cells to forskolin or dibutyryl-cAMP reduced nicotine-stimulated catecholamine release, and PGE2 attenuated forskolin-induced inhibition of catecholamine release stimulated by nicotine, but not dibutyryl-cAMP-induced inhibition. In the absence of evidence that PGE receptor subtypes exist, these results suggest that the PGE receptor is coupled to two signal transduction systems leading to inhibition of cAMP accumulation via Gi and to production of inositol phosphates via a pertussis toxin-insensitive G-protein, both of which may modulate catecholamine release from bovine chromaffin cells.